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AN IMPORTANT ASPECT of the quality of dental care is
the appropriateness of the treatment delivered. Deci-
sions related to the choice of treatment are complex,
inadequately defined, and directly related to the costs
of care. Unlike technical quality of single procedures,
few criteria or systems have been developed for evalua-
tion of the appropriateness of the overall treatment
strategy. The consensus among the experts is that many
factors are involved, including economic and psycho-
logical as well as physiological considerations, but that
few objective rules exist to guide what is generally
classified as a matter of professional judgment.

Dental educators agree that treatment planning is
one of the weakest areas of the curriculum. Not enough
clinical research has been done to provide empirical
bases for selections among many treatment alternatives.
Thus, if it were possible to better define the relative
benefits of altemative approaches to treatment of
dental conditions, two benefits would result. First, such
a definition would ensure prescription of better treat-
ment. Second, it would be helpful in the evaluation of
the cost effectiveness of alternative treatment plans.
My purpose here is to review the literature related to

the evaluation of the appropriateness of dental treat-
ment in order to demonstrate where we are and where
we need to go toward a better definition. The topics
reviewed and my reasons for including them are as
follows:

The current state of the art in dental treatment
planning.

* The broader area of evaluation of dental quality-to
place appropriateness of treatment in that context.
* The role of the patient-to demonstrate that dental
consumers influence their own treatment and need to
be included in the definition process.
* The components of oral health and pathology-to
clarify the range of problems addressed by dental
treatment.
* Past research on diagnosis and treatment planning.

I also present some suggestions about specific lines of
new research that can generate information to form a
better basis for selection of dental treatment.

Dental Treatment Planning
Currently, treatment planning in dentistry is better
described as an art than as a technology. Critics of
dental education often take the position that students
are inadequately taught to integrate their clinical
knowledge into sound patterns of treatment planning
(1-4). A recently published survey of oral diagnosis
curriculums revealed large variations in the number of
hours devoted to instruction in treatment planning;
most of the schools reported 10 hours or less in each
year of the curriculum (5). The emphasis seems light
for this complex and difficult area.
However, the problem may not be so much one of

curriculum development. Rather, it may reflect a fund-
amental weakness in the way clinical dentistry has
evolved as a collection of disciplines or specialty areas.
Expertise generally exists along the lines of a particular
clinical discipline, but few claim to be experts at inte-
grating the various approaches to oral therapy-as
evidenced by the chapter titles of some widely used
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texts on oral diagnosis and treatment planning. For
example, in two texts (6,7) few chapters include more
than one clinical discipline; these chapters seem to be
the exception to the general pattern of discipline-
specific approaches to oral diagnosis and treatment
planning.

Nevertheless, every general practitioner is required to
design and follow a course of treatment for each of his
or her patients. In fact, it has been suggested frequently
that as routine tasks are increasingly delegated to aux-
iliaries, the dentist's role should shift more heavily
toward that of diagriostician and treatment planner.
How well dentists handle this aspect of dental care is
a matter of much speculation. Several authors imply
that diagnosis and treatment planning are seriously defi-
cient in dental education (1-4).

If there are relatively few guidelines from clinical
research and if educators perceive gaps in the treatment
planning curriculum, then it follows that systems for
evaluation of the quality of dental care-whether at
the level of the individual patient or the delivery sys-
tem-will face problems in judging the appropriateness
of delivered dental treatment. A review of the extant
evaluation systems confirms that appropriateness is
neither well defined nor directly measured.

Measuring Quality of Dental Care
A review of the literature on dental care quality meas-
ures reveals two distinctly different emphases, one fo-
cused on the oral health-disease status of the patient
and other on broader issues of the structure and func-
tion of entire delivery systems as they relate to the
oral health-disease status of patient populations. The
first group of measures is composed of indices that tend
to describe changes in incidence or severity, or both, of
several elements of dental pathology (primarily caries,
lost teeth, periodontal disease, and malocclusion) as a
result of dental treatment. Counts of such improve-
ments in oral health status resulting from specific inter-
ventions are also employed in public health measures
by converting individual statuses into population per-
centages. Outcomes also tend to be broadened to in-
clude such things as patient satisfaction and cost-benefit
considerations. And, there is an emphasis on organiza-
tional features of delivery systems that affect the popu-
lation outcomes.

Jago (8) and Cohen and Jago (9) provide excellent
comprehensive descriptions of the many indices repre-
senting one or the other approach or combinations of
the two. My purpose is simply to reiterate briefly the
entire range of measures that has been suggested and
to place the appropriateness of treatment dimension into
this context. My thesis is that appropriateness is only

one of many relevant aspects of quality, that it is of sig-
nificant practical importance, and that it is not well
developed.

Quality in dentistry has been associated traditionally
with technical excellence and the mechanical precision
of the skilled clinician. This product orientation is in-
herent in the way clinical dentistry is taught and
learned: much time is spent in practicing to match
products to the physical features of the excellent or
perfect model. Although judgments of technical excel-
lence have always been part of dentistry, systematic
concern with their reliability arose only when research-
ers became interested in comparing the performance of
auxiliaries with dentists (10), improving student
evaluation (11), and measuring standards in various
collective practices such as dental groups and clinics
(12-15). Ryge and Snyder (16) recently described an
imaginative approach devised to objectify judgments
of technical quality. Their system attends to the surface
and color, anatomic form, and marginal integrity of
amalgam and silicate restorations.
A well-known system for evaluating the quality of

dental care delivered to individuals and groups is de-
scribed in Friedman's "Guide for the Evaluation of
Dental Care" (12). It outlines scoring systems and
criteria for dental care by direct patient observation
and by indirect record reviews. Although it focuses on
specific procedures within different disciplines, it also
deals with integration of procedures into a comprehen-
sive treatment plan. The explicit criteria here suggest
an appropriate general sequence of care and a list of
procedures that comprise an adequate oral diagnosis.
The focus in this guide is on the comfort, health, and
long-term function of the patient. Some examples are
provided to identify appropriateness of treatment, but
this issue is not dealt with in detail.

Another systematic approach to the development of a
reliable dental audit system is that described by
Bailit and associates (17). This approach includes ob-
servation of patients and records by experts and lay
judges, using a system developed by a panel of local
dentists, and judgments about diagnosis, treatment
planning, and treatment components. Here again the
criteria for evaluation are related to completeness of
examination and observation of the proper sequence of
treatment. The issue of the appropriateness of treat-
ment planning is not dealt with beyond the single pro-
cedures level.

Raskin and Bailit (18) recently described the results
of an audit of dental procedures billed to an insurance
program. Patients were examined by dentists trained
in evaluation who used explicit quality criteria to evalu-
ate each restorative and prosthetic service. Oral health
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status was also rated in terms of periodontal disease and
caries. Relatively few of the procedures were rated
less than adequate. Interestingly, variations in quality
were reported to be unrelated to oral health status.
Although there are other interpretations, these findings
could suggest that quality variations in restorations are
not valid measures of overall quality of care defined
as improvement in oral health status. Although this
is to some extent true by definition, the suggestion is
that the differences are less related to long-term oral
health than is commonly assumed.
A number of indirect measures or ratios have been

suggested to estimate quality of care delivered by
dental programs. For example, Friedman (12) cites
use rates for facilities, recall and treatment completion,
and ratios of extractions to root canals, fixed bridges
to removable partial dentures, and restorations to ex-
tractions. The rates refer to efficiency, and the ratios
reflect values for the relative appropriateness of dif-
ferent treatments.

Soricelli (13) stressed ratios such as those of patients
whose originally diagnosed needs for treatment were
completed to patients partially treated, maintenance
to initial care services, longevity and durability of serv-
ices, and adherence to technical and administrative
policies. Although these emphases reflect the public
clinic setting, they could be applied to other delivery
modes.

Schoen's summary of the 1971 Asilomar Workshop
(19) lists such criteria as scope of services, availability,
accessibility, eligibility requirements, continuity of care,
appropriateness, and technical quality. All but the last
two criteria deal with organizational or structural at-
tributes of dental care programs for groups of patients.
The classic exposition of a model describing a broad

view of the quality of medical care was provided in
1969 by Donabedian (20). He cited three dimensions
of concern: structure, process, and outcome. Structure
includes physical facilities, personnel, and other re-
sources available to care delivery. Process relates to the
system for interacting with patients in delivery of care.
Outcome deals with health status and patient satisfac-
tion measures.
Another system for broadly evaluating care was

proposed by Schonfeld (21), who cited four specific
levels for evaluating dental care: (a) specific activity,
such as single service, task, or restorative procedure,
(b) oral cavity, which would relate to effectiveness of
the overall treatment plan and its execution, (c) the
person, that is, patient satisfaction over and above ob-
jective measures of health, and (d) the group or com-
munity of recipients of care.

Dental epidemiologists and public health researchers
have devised a variety of indices of value to estimate
the extent to which dental care has improved the oral
health status of consumer populations. As pointed out
by Cohen and Jago (9), perhaps the most widely used
dental index is the number of DMF (decayed, missing,
and filled) teeth, developed in the late 1930s. At least
four variants of the DMF index have been used as
epidemiologic measures of dental caries to reveal dif-
ferent aspects of the influence of care on dental caries:
the Care Index (F/DMF X 100), the Unmet Restora-
tive Treatment Needs (DIDF X 100), the Restorative
Index (F/FD X 100), and the Treatment Index-3
(F/DMF) % + 2 (FC/DMF) % (M/DMF) % ±3.
The Treatment Index assigns different weights to each
of three grades of treatment in relation to their success:
a filled tooth (F) is the most successful, a filled carious
tooth (FC) is less successful, and an extracted tooth
(M) is the least successful.
Some other measures of the outcome of care for a

population mentioned by Cohen and Jago (9) are
the Dental Services Index, which estimates the cost
required to make a population "dentally fit," Fried-
man's Dental Care Index, and a method suggested by a
planning committee of the Regional European Office
of the World Health Organization. Friedman's index
directly measures features of the delivery system that
are believed to affect outcome status without measuring
technical quality of care. The WHO proposal concep-
tualizes four broad criteria for evaluating delivery sys-
tems: effectiveness, efficiency, appropriateness, and
adequacy. Effectiveness would be measured by reduc-
tion in disease, efficiency by cost per unit of service,
adequacy in terms of percentage of met needs, and ap-
propriateness in terms of cost effectiveness.

In considering all of these proposals collectively, one
is impressed with their diversity. Quality of dental care
clearly means very different things to different people;
it must be recognized as a complex of factors represent-
ing several different levels of concern, each having
merit. Although all of these factors serve as indices to
improvements in the oral health status of individuals,
groups, or populations, they differ widely in terms of
their external referents. Some require looking in the
mouth; many others do not. They also vary in terms of
the extent to which expert judgment is required to
categorize observations reliably. Some of the broader
criteria are quite far removed from technical deci-
sions; they imply cultural and political value judg-
ments, and thus they are beyond the sole purview of
dental experts or public health planners.

Appropriateness of treatment can imply effective-
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ness or adequacy. Some treatments are clearly better
than others for given problems, independent of cost,
and might be described as more "appropriate." How-
ever, the most common meaning of appropriateness is
cost effectiveness. Is the treatment worth the money?
Would it be considered neither undertreatment nor
overtreatment? These questions call for value judg-
ments that lie beyond technical issues. Health planners
discuss these issues from the viewpoint of populations.
The individual consumers of dental services answer
them for themselves.

The Role of the Patient
What is the patient's role vis-a-vis the provider's in
preparing guidelines for determining appropriateness
of dental treatment? Although many considerations of
appropriateness obviously are technical and require
professional knowledge, at least some are nontechnical
value judgments. As such, it would be of interest to
know more about lay opinion so that it could be
weighted in the eventual development of guidelines.
The general topic of consumer involvement in deter-

mining or evaluating health care is highly contro-
versial. Jago (8) presents an interesting overview of
the history of consumerism and some of the issues.
He points out that while the health professions have
traditionally avoided consumer influence, the current
trend is toward increased influence by nonprofessionals.
Consumerism generally has become fashionable, and
much recent legislation has been designed to protect
the public's welfare. Even more important in the
health care area has been the increase of third-party
payment systems in which community sponsorship-
whether by governments, labor unions, or others-pro-
vides for an organized constituency that commands
some influence over the systems. Jago further points out
that the consumers' role has been primarily in making
care available rather than assessing its quality.
Most health professionals and many others would

agree that consumers do not and should not influence
technical medical or dental decisions. A strong argu-
ment for this position was made by McLaughlin (22),
who cited data revealing that 80 percent of the patients
in a teamster-funded surgical program-whose care
was judged by outside experts to be inadequate-be-
lieved that they had received good care. McLaughlin
concluded that the consumer is quite helpless in
evaluating medical care. Bellin and New (23) hold
that even people who can afford to select their health
care providers do not fare better than the poor in
trying to obtain good care.

On the other hand, Goldberg and associates (24)

argue that in the United States those who can afford it
can select and insist on care that satisfies them. Whether
or not this is true of medical care-and conventional
wisdom suggests that it certainly has some validity-
it seems more likely to apply to dental care. Dentists
talk about "selling" their patients on dental care. They
leam in dental school to think of "ideal" and "practi-
cal" treatment plans, with financial ability and willing-
ness to pay an important factor in determining which
plan is followed. People who need dental care and who
choose not to obtain it or to obtain much less than
recommended by their dentists have a role in the treat-
ment selection process. Although much the same point
could be made about medical care, the dental situa-
tion is far more subject to consumer influence. Except
for oral cancer, dental disease is not life threatening.
Thus, the consequences of no treatment or undertreat-
ment are less dramatic. In addition, a much larger per-
centage of dental care is still paid out of pocket rather
than by an insurance plan. For these reasons, consumer
choice plays a greater role in the determination of
dental care than of medical care.

Occlusion problems comprise the only dental area in
which consumer opinion has been recognized as valid
in detennining treatment. Cohen and Jago (9) point
out that the definition of malocclusion requires a value
judgment that is not one to be made by orthodontic
clinicians or dental scientists alone. Because people
react differently to occlusal malformities, psychological
factors must be considered. In studies that compared
patient and professional opinions with respect to
malocclusion, significant differences were reported (25-
27).

Without debating the issue of what the consumers'
role should be, I believe it would be useful to know
more about the extent to which the patient actually
does affect dental treatment. Moreover, it would be
useful to know more about consumers' attitudes con-
cerning what constitutes adequate oral health and to
compare these views with those of the dental profes-
sion. Research is needed in each of these areas. In the
next section, I review the components of oral health
and pathology to clarify the range of problems ad-
dressed by dental treatment.

Components of Oral Health and Pathology
Cohen and Jago (9) point out that no single index
exists to describe oral health status. To describe it
one must consider profiles consisting of several indices,
each of which deals with a separate disease or dysfunc-
tion category. The prominent disease states are dental
caries and periodontal disease. The prominent dysfunc-
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tions are unrestored missing teeth and malocclusion.
In addition, other relevant factors that have been sug-
gested include oral hygiene behavior or cleanliness,
enamel opacities and hypoplasias, oral neoplasms, and
trauma.
A few attempts to devise composite indices that char-

acterize oral health on a single scale include Lambert
and Freeman's Index of Dental Need (28), Oral
Health Grading (29), and the National Dental Health
Index (9). The Index of Dental Need rates patients on
a nominal scale-high, medium, or low-based on the
number of carious tooth surfaces, periodontal condition,
and occlusion. The Oral Health Grading system classi-
fies patients on a matrix of 17 categories that can be
reduced to a 7-point ordinal scale describing severity
or oral problems. It deals with dental, periodontal, and
prosthetic status. Its major weakness is that it reveals
more about oral neglect than dental treatment needs.
The National Dental Health Index developed in
Canada includes data on the relative prevalence of
caries, periodontal disease, and malocclusion and the
relative amount of past treatment. To date, it has not
been used successfully to calculate a single dental
health index score.

Another attempt to summarize oral health status by
a single score was made during a study at Meharry
Medical College (30). A dentist rated unmet dental
needs on a 5-point ordinal scale (none to great) based
upon caries, oral hygiene, periodontal disease, occlu-
sion, history, and information about past dental care.
As is true for the other composite indices, little is
known about this index's reliability or validity.

Nikias and associates (31) recently presented a
promising composite oral health index that calls for
one-dimensional ratings from experts who are presented
with multidimensional oral status profiles. They ex-
amined 1,290 adult members of the Health Insurance
Plan of Greater New York. Oral health status was
described by four levels for each of eight conditions:
(a) endentulousness, (b) number of unreplaced miss-
ing teeth, (c) gingival and periodontal conditions, (d)
percentage of decayed teeth, (e) oral hygiene status,
(f) number of sound and untreated teeth, (g) number
of filled teeth, and (h) number of replaced teeth. For
939 persons for whom all data were available, 691
profiles were obtained. After several simplification
steps in which categories were collapsed, 42 profiles
remained. The four basic conditions of missing teeth,
gingival and periodontal disease, decayed teeth, and
oral hygiene status were used.
To formulate a single index, Nikias and associates

obtained oral status ratings from 29 dentists who

formed four panels: clinical practitioners, researchers
or research-oriented dentists, public health dentists,
and dentists who combined clinical practice with
teaching and research. They were asked to rate each
of the 42 profiles twice, from best to worst on a scale
from 1 to 9. One rating assumed that the patient's
age was between 19 and 44, and the other rating as-
sumed it to be 45 or older.
The findings included the following:

* Age failed to produce consistent differences.
* Except for a few extreme profiles that produced
agreement, there were great variations among pro-
files.
* Variations in ratings were not explained by panel
membership; there was more variation within than
between panels.
* The clinical practitioners generally tended to rank
oral status worse (assign higher scores) than the other
panelists.
* Disagreement was greatest in relation to profiles of
(a) few missing teeth, with high levels of one disease
or more and (b) low levels of disease, with large num-
bers of unreplaced missing teeth.
* Questionnaire responses indicated that the criterion
most frequently used for ratings was long-term prog-
nosis, followed by the criteria of function and short-
term prognosis. Factors such as patient comfort and
satisfaction were less frequently mentioned.

Among the other factors cited by the panelists as
needed to guide their ratings were a finer breakdown
of the number of missing teeth, location of carious
teeth, more clinical detail on periodontal status (based
on X-rays and pocket depth), occlusal characteristics,
information about soft tissue lesions, past dental history,
and socioeconomic and dental behavioral and at-
titudinal characteristics of the patient.

Nikias and associates concluded that although it is
feasible to develop a one-dimensional scale of oral
health status, there are problems. Dental professionals'
opinions vary to an extent that goes beyond their pro-
fessional orientations with respect to the relative sever-
ity of different oral conditions. Agreement is poorest
for oral states that include contrasting levels of health
and disease. The authors also pointed out that their
profile pattern was designed to create a useful measure
for comparing populations' oral health rather than, for
example, assessing dental care needs. The list of ad-
ditional items of information requested suggests that
the panelists were thinking somewhat about treatment
requirements of the various profiles in addition to cur-
rent oral health status.
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The line of investigation begun by Nikias and asso-
ciates has potential for revealing more about how
various experts perceive oral health status. It could
easily be extended to consumer panelists to shed light
on the relative values patients place on different states
of oral health and on what they consider to be an ade-
quate state. Knowing what patients and dentists con-
sider to be an adequate state of health would help us
to understand how they evaluate the appropriateness
of various treatments. In addition, we need more re-
search on the diagnosis and treatment planning process
in dentistry.

Studies of Diagnosis and Treatment Planning
Although a great deal of research has been devoted to
analysis of the cognitive processes in medical diagnosis
and treatment planning, very little has been reported
in dentistry. In medicine much emphasis has been
placed on diagnosis rather than on treatment planning.
This work in medicine was reviewed comprehensively
by Elstein and co-workers in 1976 (32).
A common approach has been to describe the diag-

nostic process in terms of models based on symbolic
logic and probability theories. Most of these models
are based on the work of Lusted (33); they assume
that the diagnostic process consists of matching signs
and symptoms to an existing "medical knowledge" of
disease symptom and sign categories. This decision-
analytical approach has led, for example, to computer
modeling of the diagnostic process, computer-assisted
medical diagnosis, and other prescriptive models for
improving the accuracy and efficiency of the medical
inquiry process.
The information processing approach, on the other

hand, aims to describe the cognitive thought processes
by recording and analyzing the verbalizations of people
as they attempt to solve problems. Research in this
area reveals that people do not employ the logical
algorithms prescribed by decision analysis. They tend
to deal with much smaller bits of information than the
typical computer model uses.

Elstein and associates (32) indicated further that
accuracy in medical diagnosis is much more a function
of problem-specific knowledge and perception than
mastery of any generalized approach to the solution
of diagnostic problems. Thus, solution of one problem
is poorly related to solution of another, and it is diffi-
cult to judge competence based on performance on a

small sample of cases. Other researchers suggest that
in chess and logic, as well as in medicine, the differ-
ences between experts and less knowledgeable problem
solvers are more in the repertory of their experiences

organized in long-term memory than in differences in
the planning and problem-solving heuristic devices they
employ.

Elstein and associates described the medical inquiry
process as a four-stage model. The stages are cue acqui-
sition (collecting data), hypothesis generation (form-
ing preliminary judgments about the cause of the
problem), cue interpretation (judgments about whether
information confirms or disconfirms tentative hypo-
theses), and hypothesis evaluation (integration of cue
weights to select the most probable diagnosis). These
researchers found that diagnostic errors are less a func-
tion of failure to acquire information than of failure to
interpret it correctly. (It has also been found that
training in the conscious use of heuristic devices can
improve diagnostic accuracy to some extent).

Elstein and associates also described and compared
the three basic methodological approaches to the study
-of clinical decision making-process tracing, regression
or lens model, and decision analysis. Process tracing in-
volves observations of the expert performing tasks, for
example, the physician progressing through the four
stages of the inquiry process. Process tracing leads to
descriptions and explanations of how skilled people
solve problems. It requires little quantification.
The regression or lens approach calls for simul-

taneous analyses of any number of variables to de-
scribe their empirical weight in the decision. This ap-
proach results in a mathematical description of the
decision process that describes the process, and, if it is
accurate, it also prescribes how the factors should be
weighed in subsequent decisions. In other words, if the
decision is correct, the observed variable weights can
be prescribed for future decision making.
The decision-analysis approach focuses on the inde-

pendent probabilities of separate problem components,
that is, possible disease entities that are used to weigh
alternatives. Data are processed sequentially in terms
of subjective estimates of probability to develop pre-
scriptive methods for decision making.

All three approaches present a common problem for
the researcher-establishing a balance between validity
and generalizability. The problem-solving simulation
presented to the expert nmust be similar enough to actual
clinical practice to be valid. At the same time, the
simulation must be less complex than the actual prac-
tice so that the expert can provide a reasonable sample
of solutions. Too much abbreviation of the task risks
distorting it; too little makes it difficult to observe
enough instances for safe generalization. This tradeoff
requires judgment.
Only one study in clinical decision making has been
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reported in dentistry, that of Proshek and associates
(34). They point out the distinction made by Fein-
stein (35) between the physician's diagnosis based
on the patient's signs or symptoms and the pathologist's
diagnosis based on direct observation of the disease
state or lesion. They suggest that the dentist's process
is much like the pathologist's, involving little difficulty
in disease identification. Thus, the problem of interest
in dentistry is usually the determination of the proper
sequence of treatments when the disease is obvious.

Proshek and associates used the process-tracing ap-
proach; they observed 20 dentists in a simulated process
of diagnosis and treatment planning for 4 case descrip-
tions. Their results suggested that the four-stage model
of medical diagnosis and treatment planning described
by Elstein and associates does not describe the dentist's
behavior accurately. The dentists they observed tended
to proceed directly to treatment planning or patient
management considerations and to spend less time on
hypotheses generation, cue selection, and interpretation.
Proshek and associates concluded that if dentists are
to function more effectively in diagnosing medical prob-
lems, as some have suggested, it may be necessary to
modify their training.

It is not surprising that the dental approach to case
mangement is more oriented to treatment than to
diagnosis. Dental diseases are few in number and oc-
cur with high frequency. Unlike "medical" diseases, the
identification of the dental disease is neither complex
nor linked directly with a specific treatment. Once
the physician makes a correct diagnosis, treatment is
often fairly well prescribed. The dentist, on the other
hand, spends much less time on diagnosis than on
treatment planning.

The Need for Guidelines
From this review of the literature, it is evident that
additional research is needed to provide a base of data
from which appropriateness may be defined for dental
treatment plans. The current state of the art provides
for only the vaguest kinds of quantitative comparisons
among alternative treatment plans for given states of
oral disease. Despite the wide range of indices available
to determine oral health status, little systematic evi-
dence exists to guide selection among alternative treat-
ments for either providers or consumers of dental care.

Until better clinical evidence on the relative cost
effectiveness of restorative dental procedures is available,
the best hope for an appropriateness scale will be based
upon a rational blend of expert judgment and personal
values. The expert judgment will express the opinions
of dentists as to the relative virtues of treatment alter-
natives in varying situations. The personal values will

express the opinions of consumers about the relative
worth of each option. Conventional wisdom suggests
that patients who can afford it opt for more expensive
care. However, we know relatively little about the de-
cision-making processes of either the experts or the
consumers. So long as dental -care is purchased on a
private, fee-for-service basis, these issues may be of
mere academic interest. If, however, dental care is to
be funded by public or private third parties, then the
interest in a firmer base for decisions about appropri-
ateness is likely to be quite practical.
Two recent examples of expert recommendations ap-

peared in the American Journal of Public Health. Bailit
and co-workers (36) presented arguments for exclud-
ing posterior bridges and crowns from insured dental
care benefits as an effective way to contain costs. They
pointed out that these services are provided for rela-
tively few people at substantial cost to the programs
and that the impact of these services on oral health is
dubious. In effect, their position is that these particular
treatments may not be appropriate in collectively
funded dental care programs. Knudson (37), in the
same issue, listed posterior fixed bridges along with
major periodontal surgery, restorations in deciduous
teeth, and most orthodontics as treatments which should
have low (zero) priority in dental insurance plans
because of their marginal effects on oral health. He
cites a need for a system of priorities for ranking the
relative effectiveness and importance of health serv-
ices.

Suggestions of the kind given by Bailit and associates
and by Knudson are likely to provoke controversy.
However, as larger numbers of people share in pre-
paid dental insurance programs, cost-containment pres-
sures are likely to mount and produce a greater need
for priority schemes for evaluating appropriateness of
various dental treatments. Such guidelines will be essen-
tial for dental insurance planners, but they can also
be valuable to the consumer who purchases care on a
fee-for-service basis. This consumer can of course
elect any treatment whose benefits she or he feels are
worth the costs. But, even these personal decisions
would benefit from a more detailed priority scheme than
is currently available to the dental patient.

Before guidelines can be written, we will need to
conduct research along several lines: (a) clinical studies
documenting the relative effectiveness of various res-
torative materials and methods, (b) studies of the
ways in which consumers and experts define adequate
oral health, and (c) studies of the diagnosis and treat-
ment planning process in dentistry. Although the first
line of research calls for observation of actual cases,
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the other two could be achieved with simulations. Case
materials could be prepared to include the relevant in-
formation parameters and then submitted to consumer
and expert panels for their decisions. The time for argu-
ments based on our current limited knowledge is past;
it is time to extend the limits of that knowledge.
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